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Generation of spin currents with light and spin Seebeck effect1

DAVID ELLSWORTH, LEI LU, MINGZHONG WU, Colorado State Univ — The
spin Seebeck effect (SSE) refers to the generation of a spin voltage in a material in
the presence of a thermal gradient. This presentation reports on the use of light to
induce the SSE. Experiments used a tri-layered sample that consisted of a 5.9-µm-
thick yttrium iron garnet (YIG) film grown on a 0.5-mm-thick gadolinium gallium
garnet substrate and capped with a 3.8-nm-thick Pt layer. The sample sat on an
aluminum heat sink and was exposed to the light from a 100 W incandescent light
bulb. A magnetic field was applied in the plane to bias the YIG film. The light
produces a thermal gradient across the sample thickness which produces, through
the SSE, a spin current that flows from the YIG/Pt interface into the Pt layer.
Via the inverse spin Hall effect, the spin current generates an electric voltage across
one of the lateral dimensions of the Pt layer. It was found that the voltage varied
with time in sync with the temperature gradient. The voltage amplitude had linear
dependence on light intensity and showed sinusoidal dependence when the magnetic
field was rotated in the plane for one cycle. The voltage changed its sign as the field
switched its polarity.
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